IMAGE FORMING SYSTEM WITH A FINISHING CAPABILITY 
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The present invention relates to a printer, copier/ 
facsimile apparatus, a multifunction machine or similar 
image forming apparatus. More particularly, the present 
invention relates to an image forming system having 
various finishing functions including a stapling function, 
a punching function, and a sorting function. 

It is a common practice with a printer connected to 
a host to print a document prepared on the host. In this 
case, the operator of the host usually gives little 
consideration to the sizes or the positions of sheets 
stacked on the trays of the printer. This is contrastive 
to the case wherein a person directly operates a copier 
to copy a document. Further, when a plurality of hosts 
share a single printer via a network, the printer is rarely 
near at hand for a person desiring to use the printer. The 
person therefore gives least consideration to the 



conditions of sheets stored in the printer* Moreover, 
there is an increasing demand for more advanced paper 
handling practicable by stacking various kinds of sheets 
on the trays and storing the characteristics of the sheets 
in the printer. 

Today, a multifunction machine capable not only of 
printing out data received from a host but also copying 
a document is extensively used. Furthermore; finishing 
functions of recent years and selection thereof are 
extremely sophisticated. For example, the selection of 
an operation mode available with a finisher selectively 
mounted to a machine is becoming sophisticated- In 
addition, a plurality of diff erent finishers are sometimes 
connected to a single machine. 

Japanese Patent Laid-open Publication No . 9-2 61415, 
for example, discloses an image forming apparatus capable 
of stapling a stack of prints at the top/ bottom, right 
or left of the stack at one or two points or at one corner 
or punching the sheets. It has been customary with an 
image forming apparatus to identify the orientation of a 
text image to be copied and then execute adequate rotation 
to thereby staple a stack of prints in the same direction. 

Assume that the operator of a printer with a finisher 
having a stapling function and a punching function selects, 
e.g., the stapling function. Then, the printer staples 



a sheet stack as designed by the operator and therefore 
sometimes staples it in an unexpected direction. Further, 
assume that the operator starts up an application for 
causing the printer to print a desired document while 
selecting, e.g., the stapling function and then cause it 
to print another document with the same application 
without changing the setting of a driver. Then, the 
finisheir is apt to staple a sheet stack in an unexpected 
manner in accordance with the previous setting. Moreover/ 
when the stapler staples a stack of sheets of different 
sizes, images on the stapled sheets would be different in 
direction from each other and therefore difficult to see 
if adequate control were not executed. - 

Technologies relating to the present invention are 
also disclosed in, e.g., Japanese Patent Laid-Open 
Publication Nos . 2000-16684 and 2001-26357, 
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It is an object of the present invention to provide 
an image forming system capable of executing stapling, 
punching, sorting or similar finishing faithful to the 
operator' s intention . 

It is another object of the present invention to 
provide an image forming system capable of adequately 
stapling a sheet stack matching with the sizes of sheets, 



printing direction, and designated stapling position. 

In accordance with the present invention, an image 
forming system includes an image forming section for 
forming an image on a sheet fed thereto. A stapler 
included in a finisher staples a stack of sheets each 
carrying image formed by the image forming section thereon. 
A controller causes the image forming section to form an 
image in accordance with input image data and causes the 
stapler to staple the stack of sheets at a preselected point 
or points. When sheets of different sizes are mixed 
together, the controller inhibits the stapler from 
stapling the stack except when the short edges of a large 
size sheet and the long edges of a small size sheet are 
identical in length in a direction perpendicular to the 
direction of sheet feed and when all the images printed 
on the sheets have the same orientation when the stapled 
stack is spread. 

Also, in accordance with the present invention, an 
image forming apparatus includes an image forming section 
for forming an ijcnage on a sheet in accordance with image 
data and print conditions input thereto. A sheet feed 
section feeds a sheet to the image forming section. The 
sheet feed section includes a plurality of trays each being 
loaded with a stack of sheets of a particular size in a 
short edge feed position in which the long edges of the 



sheets are parallel to the direction of sheet feed or a 
long edge feed position in which they are perpendicular 
to the above direction. A sheet discharge section 
sequentially discharges the sheets sequentially coming 
out of the image forming section. A stapler staples the 
sheets stacked thereon. A controller controls the image 
forming- section, sheet feed section, sheet discharge 
section, and stapler. The controller selects any one of 
the trays in accordance with, among the print conditions, 
the stapling position of the stack and the direction of 
image formation on the sheets. 
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The above and other objects, features and advantages 
of the present invention will become more apparent from 
the following detailed description taken with the 
accompanying drawings in which: 

FIG. 1 is a schematic block diagram showing an image 
forming system embodying the present invention; 

FIG. 2 shows a relation between a sheet and a stapling 
position and a punching position; 

FIG. 3 is a schematic block diagram showing a control 
system included in the illustrative embodiment; 

FIG. 4 shows staple patterns and parameters attached 
thereto; 
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FIG. Sis a table listing first combinations used 
to determine whether or not stapling is practicable; 

FIG. 6 is a table listing second combinations used 
to determine whether or not stapling is practicable; 

FIG. 7 is a table listing third combinations used 
to determine whether or not stapling is practicable; 

FIG. 8 is a table listing fourth combinations used 
to determine whether or not stapling is practicable; 

FIG. 9 is a flowchart demonstrating a specific 
operation of the illustrative embodiment; 

FIG. 10 shows specific combinations of the sizes and 
positions of sheets that can be stapled in the illustrative 
embodiment; 

FIGS. HA through 11C show other specific 
combinations of the sizes and positions of sheets that can 
be stapled in the illustrative embodiment; 

FIG. 12 is a schematic block diagram showing an 
alternative embodiment of the present invention; 

FIG. 13 is a flowchart demonstrating a specific 
operation of the illustrative embodiment; and 

FIGS . 14A, 14B # ISA and 15B are tables each listing 
particular staple patterns available with the alternative 
embodiment . 
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DESCRIPTION OF tkk EBEEEBBED EMBQBJMEMXS 

Referring to FIG. 1 of the drawings , an image forming 
system embodying the present invention is shown and 
generally made up of a host (host computer hereinafter) 
100 and a printer 200. In the illustrative embodiment/ 
conventional communication means 150 connects the host 
computer 100 and printer 200 to each other. Of course, 
a plurality of host computers may share the printer 200 
via a network. A finisher or sheet processing device, not 
shown, is associated with the printer 200. 

FIG. 2 shows a sheet driven out of the printer 200 
face down, i.e., with an 'image surface facing downward in 
a direction indicated by an arrow. As shown, the finisher 
mentioned above is capable of selectively stapling the 
trailing edge portion of the sheet in a rear oblique 
position, a rear vertical position, front position or two 
positions, as desired. It is to be noted that the terms 
M rear" and "front" are used with respect to the direction 
as seen from the front side of the sheet. A stapler 225 
or a puncher 22 6, which will be described later with 
reference to FIG. 3, respectively staples or punches the 
sheet. 

As shown in FIG. 3 in detail, the printer 200 includes 
a printer controller 210 and a printer engine 220. The 
printer controller 210 includes a host interface (I/F) 211 



connected to the host computer 100/ an image generating 
section 212, a memory 213, and a printer engine I/F 214. 
The host I/F 211 receives print data and commands from the 
host computer 100. The image generating section 212 
includes a data converter 215 and a finishing decider 216. 
The data converter 215 analyzes print data received from 
the host computer 100 and converts them to image data. The 
finishing decider 216 analyzes a command received from the 
host computer 100 to see if it is indicative of the 
combination of a staple mode or a punch mode and a rotation 
sort mode. The finishing decider 216 then determines 
whether or not stapling is practicable and whether or not 
180° rotation is necessary. The finishing decider 216 
outputs a staple command or a punch command and a 180 9 
rotation command in accordance with the result of the above 
decision. 

The memory 213 stores various combinations 
indicative of whether or not stapling or punching can be 
adequately executed for various stapling patterns and 
punching patterns. The printer engine I/F 214 sends the 
image data to the image forming section 220 while 
interchanging various commands and information with the 
image forming section 220. 

The image forming section 220 includes a image- 
processing main controller 21, a plurality of sheet feed 
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sections 222a through 222d, a plotter 223 , and a sheet 
discharge section 224. In response to a command received 
from the printer controller 210, the image-processing main 
controller 21 controls the image forming operation of the 
plotter 223, sheet feed from the sheet feed sections 222a 
through 222d, and sheet discharge at the sheet discharge 
section 224. The sheet feed. sections 222a and 222b/ for 
example, allow sheets of size A4 or below to be stacked 
in a short edge feed position or a long edge feed position/ 
respectively. The short edge, feed position and long edge 
feed position respectively refer to a position in which 
the short edges of a sheet are perpendicular to a direction 
of sheet feed and a position in which the long edges of 
the same are perpendicular to the above direction. 

The plotter 223 is operable in a rotation sort mode 
for alternately forming images on a set (copy) of sheets 
positioned in the long edge feed position and a set (copy) 
of sheets positioned in the short edge feed position by 
switching orientation. Such consecutive sets of sheets 
are of the same size, e.g., sizeA4. The plotter 223 prints 
out the image data received from the printer controller 
210 on sheets sequentially fed from the sheet feed sections 
222a through 222d. The sheet discharge section 224 
includes the stapler 225 and puncher 226 mentioned earlier. 
The stapler 225 staples a stack of sheets or prints conveyed 



thereto from the plotter 223 at one or two points of the 
stack. The puncher 224 punches the tailing edge portion 
the sheets. The sheet discharge section 224 may be 
constructed into a finisher unit and operatively connected 
to the printer 200, if desired. 

As shown in FIG. 4, sixteen different stapling 
■ patterns are available with the stapler 225. In a pattern 
1, 3, 11 or 9, the stapler 225 staples a sheet or print 
230 at the top or the bottom of the right edge or the top 
or the bottom of the left edge. In a pattern 15, 13, 5 
or 7, the stapler 225 staples the sheet 230 at one of the 
right and left points of the top or one of the right and 
left points at the bottom, in a pattern 0, 4, 8 or 12, 
the stapler 225 staples the sheet 230 at one of four corners. 
In a pattern 2, the stapler 225 staples the sheet 230 at 
two vertically spaced points at the left edge. In a 
pattern 10, the stapler 225 staples the sheet 230 at two 
vertically spaced points at the right edge. In a pattern 
14, the stapler 225 staples two horizontally spaced points 
at the top. Further, in a pattern 6, the Stapler 225 
staples two horizontally spaced points at the bottom. The 
puncher 224 punches the sheet 230 in the same manner as 
the stapler 225 staples it at two points at the same time. 

FIGS. 5 through 8 are tables listing various 
combinations each showing whether or not adequate stapling 
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or punching is practicable in relation to a designated' 
printing direction (portrait or landscape), sheet size, 
and the position of sheets. In FIGS. 5 through 8, the term 
"cancel" indicates that stapling is canceled because 
stapling is physically impracticable in a desired 
direction- "0/180" is indicative of an angle by which the 
sheet 230 should be rotated for stapling it in a desired 
direction. The term "duplex cancel" indicates that 
stapling is canceled because the direction of duplex 
printing and stapling position are inconsistent. The 
memory 213 of the printer controller 210 stores parameters 
relating to patterns, print directions (portrait and 
landscape) , sheet sizes and directions of sheet feed shown 
in FIGS . 5 through 8 as lookup tables 217a through 217d. 

The term "portrait" refers to a direction in which 
an image, like a portrait, is formed (printed) on a sheet 
fed in the short edge feed position . The term "landscape" 
refers to a direction in which an image, like a landscape, 
is formed (printed) on a sheet fed in the long edge feed 
position. 

Reference will be made to FIG. 9 for describing how 
the printer 200 prints data received from the host computer 
100. Assume that the operator of the host computer 100 
inputs a text or a graphic on the computer 100 and then 
Inputs a print command. Then, a printer driver included 
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in the host computer 100 is started up to set up a print 
setting condition (step SI) • The operator then selects, 
via an application or the printer driver, printing 
conditions including a printing direction (portrait or 
landscape) , a sheet si2e, a stapling or a punching point 
and a binding direction, which show whether or not a duplex 
print mode is practicable, as well as finishing conditions . 
In response,* the printer driver generates commands 
indicative of printing conditions and finishing 
conditions in accordance with the input information and 
document data (step S2) . The host computer 100 sends the 
generated print data and commands to the printer 200 via 
its printer I/F (step S3) • The host I/F 211 of the printer 
200 delivers the print data and commands received from the 
host computer 100 to the image generating section 212 (step 
S4) . 

In the image generating section 212, the data 
converter 215 analyzes the print data and then converts 
them to image data (step S5) . At this instant, the numbers 
assigned to the staple patterns shown in FIG. 4 are used. 
While the punch patterns are identical with the staple 
patterns that staple sheets at two points, 0 is assigned 
to the punch pattern identical with the staple pattern 2 
and sequentially incremented as 1, 2 and 3 
counterclockwise . 
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The finishing decider 216 analyzes the input 
commands and compares the finishing conditions indicated 
by the commands, e.g., a staple pattern with the various 
information listed in the lookup tables 217a through 217d, 
FIGS. 5 through 8, stored in the memory 213. The lookup 
tables 217a through 2l7d each list a particular printing 
direction, sheet sizes, stapling points and patterns 
thereof, duplex print stapling positions, and information 
relating to the sheets 230 actually stacked on the trays 
of the sheet feed sections 222a through 222d. The 
finishing decider 216 determines whether or not stapling 
or punching is practicable and whether or not to rotate 
the sheets by 180°. 

Further, the finishing decider 216 determines 
whether or not a single job, i.e., a group of print data 
received from the host computer 100 contains a command for 
printing images on sheets of different sizes (mixed sizes) . 
Also, the finishing decider 216 determines whether or not 
the sheets with mixed sizes can be finished as a bundle 
(step S7) . if the answer of the step S7 is positive (Yes) , 
the finishing decider 216 sets stapling or punching (step 
S8) . At the same time, the finishing decider 216 commands 
180° rotation and duplex print, if necessary, and 
designates a pattern (mechanically, one of the four 
patterns shown in FIGS. 5 through 8) as well as whether 
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or not to effect punching. The image generating section 
212 executes 180° rotation. If the answer of the step SI 
is negative (No), the finishing decider 216 cancels 
stapling or punching (step S9) . 

The steps S5 through S9 are repeated up to the last 
page data (step S10) . when the setting procedure ends, 
electronic images generated by the image generating 
section 212 are delivered to the image -processing main 
controller 221 via the printer engine I/F 214 (steps Sll, 
S12 and SIS) . The main controller 221 causes the plotter 
223 to form images in accordance with the image data and 
print them on sheets, which are sequentially fed from the 
sheet feed section 222 (steps S16 and S17) . As soon as 
the image data are printed out on all pages (Yes, step Sll) , 
the controller 221 determines whether or not stapling or 
punching should be executed (step S13) . If the answer of 
the step S13 is Yes, then the controller 221 sends a staple 
command to the sheet discharge section 224 (step S14) . In 
response, the stapler 225 or the puncher 22 6 staples or 
punches, respectively, a stack of prints in the set 
conditions (steps S18 and S19) . 

The staple setting in the step S8, FIG. 9, will be 
described more specifically with reference to FIGS. 10A 
through 10D. As shown, . assume the combination of sheets 
belonging to the same size series, but different in size, 
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and having the same edge length ED. More specifically, 
assume that the short edges of a sheet of a large size and 
the long edges of a sheet of a small size have the same 
edge length ED. for example, assume that such sheets are 
fed with the short edges of the large size sheet being 
positioned perpendicularly to the direction of sheet feed 
(A3 short edge, feed) or that they are conveyed with the 
long edges of the small size sheet being positioned 
perpendicularly to the above direction (A4 long edge feed) . 
Then, the finishing decider 216 allows the sheets to be 
stapled together in an A3 portrait short edge and A4 
landscape long edge mode if any one of the following 
stapling conditions are designated: top right, oblique 
stapling shown in FIG. 10A (staple parameter 12, FIG. 8, 
A2), top two-point stapling shown in FIG. 10B (staple 
parameter 14, FIG. 5, Bl and FIG. 8, B2) , top left, 
horizontal stapling shown in FIG. IOC (staple parameter 
15, FIG. S, Cl and FIG. 8, C2) , and top right, horizontal 
stapling shown in FIG. 10D (staple parameter 13, FIG. 5, 
Dl and FIG. 8, D2) . 

Again, assume that the short edges of a sheet of a 
large size and the long edges of a sheet of a small size 
have the same edge length ED. Assume that such sheets are 
fed with the short edges of the large size sheet being 
positioned perpendicularly to the direction of sheet feed 
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(A3 short edge feed) or that they are conveyed with the 
long edges of the small size sheet being positioned 
perpendicularly to the above direction (A4 long edge feed) . 
Then, the finishing decider 216 allows the sheets to be 
stapled together in an A3 landscape short edge and A4 
portrait long edge mode if any one of the following stapling 
conditions are designated: top left, oblique stapling 
shown in FIG. 11A (staple parameter 0, FIG. 6, El and FIG. 
7, E2), left two-point stapling shown in FIG. 11B (stapl 
parameter 2, FIG. 6, Fl and FIG. 7, F2), and top left, 
vertical stapling shown in FIG. lie (FIG. 6, Gl and FIG. 
7, G2) . 

On the other hand, assume that the short edges of 
a sheet of a large size and the long edges of a sheet of 
a small size have the same edge length ED. Assume that 
such sheets are fed with the short edges of the large size 
sheet being positioned perpendicularly to the direction 
of sheet feed (A3 short edge feed) or that they are conveyed 
with the long edges of the small size sheet being positioned 
perpendicularly to the above direction (A4 long edge feed) . 
Then, the finishing decider 216 does not allow the sheets 
to be stapled in the A3 portrait short edge and A4 landscape 
long edge mode if any one of the following stapling 
conditions are designated: top left, oblique stapling 
(staple parameter 0, FIG. 5, HI and FIG. 8, HI), left 
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two-point stapling (staple parameter 2, FIG. 5, II and FIG. 

8, 12), and right two-point stapling (parameter 10/ FIG. 

5, Jl and FIG. 8, J2) . 

Again, assume that the short edges of a sheet of a 

large size and the long edges of a sheet of a small size 

have the same edge length ED. Assume that such sheets are 

fed with the short edges of the large size sheet being 
positioned perpendicularly to the direction of sheet feed 

(A3 short edge feed) or that they are conveyed with the 
long edges of the small size sheet being positioned 
perpendicularly to the above direction (A4 long edge feed) . 
Then, the finishing decider 216 does not allow the sheets 
to be stapled in the A3 landscape short edge and A4 portrait 
long edge mode if any one of the following stapling 
conditions are designated: top right/ oblique stapling 
(staple parameter 12/ FIG. 6, Kl and FIG. 7, K2) , and top 
two-point stapling (staple parameter 14/ FIG. 6, LI and 
FIG. 7, L2) . 

The illustrative embodiment has concentrated on 
sizes A3 and A4, which are respectively a large size and 
a small size prescribed by JIS (Japanese Industrial 
Standards) . However, the illustrative embodiment is 
applicable to all combinations of sheets so long as the 
short edges of a sheet of a large size and the long edges 
of a sheet of a small size have the same length. For example, 
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such a relation holds between sheets belonging to IS B 
series and between letter size and double letter size. 

As stated above, the illustrative embodiment has 
various unprecedented advantages, as enumerated below. 

(1) A stack of sheets is stapled only if all images 
will appear in the same orientation when the stapled stack 
is spread. The stack can therefore be stapled in an. 
easy-to-see manner. 

(2) As for the combination of small size landscape 
and large size portrait or the combination of A4 portrait 
and A3 landscape, a stack of sheets are stapled only if 
the short edges of a large size sheet and the long edges 
of a small size sheet have the same length in the direction 
perpendicular to the direction of sheet feed. This also 
allows the stack to be stapled in an easy-to-see manner. 

(3) Assume that the short edges of a large size sheet 
and the long edges of a small size sheet have the same length 
in the direction perpendicular to the direction of sheet 
feed. Also, assume that top right, oblique stapling, top 
left horizontal stapling or top right horizontal stapling 
is designated. Then, as for the combination of A3 portrait 
and A4 landscape, a sheet stack is allowed to be stapled. 
The stack can therefore be adequately stapled in an 
easy-to-see manner. 

(4) Assume that the short edges of a large size sheet 
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and the long edges of a small size sheet have the same length 
in the direction perpendicular to the direction of sheet 
feed. Also, assume that top left, oblique stapling, left 
two-point stapling or right two-point stapling is 
designated. Then, as for the combination of A3 portrait 
and A4 landscape, a sheet stack is not allowed to be stapled. 
This successfully obviates inadequate stapling. 

(5) Assume that the short edges of a large size sheet 
and the long edges of a small size sheet have the same length 
in the direction perpendicular to the direction of sheet 
feed. Also, assume that top left, oblique stapling, left 
two-point stapling or top left horizontal stapling is 
designated. Then, as for the combination of A3 landscape 
and A4 portrait, a sheet stack is allowed to be stapled. 
Tlie stack can therefore be adequately stapled in an 
easy-to-see manner. 

(6) Assume that the short edges of a large size sheet 
and the long edges of a small size sheet have the same length 
in the direction perpendicular to the direction of sheet 
feed. Also, assume that top right stapling or two top 
points stapling is designated. Then, as for the 
combination of A3 landscape and A4 portrait, a sheet stack 
is not allowed to be stapled. This successfully obviates 
inadequate stapling that is physically impracticable. 

In the illustrative embodiment, the sheet feed 
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section has a plurality of sheet trays. The image forming 
means forms images in accordance with image data written 
to a RAM (Random Access Memory) . The stapling means is 
capable of stapling a stack of sheets in any one of a rear 
oblique mode, a rear vertical mode, a front mode, and a 
two-point mode at the trailing edge of the stack. The 
image forming means additionally has a function of 
rotating image data by 180° if stapling is allowable. 

An alternative embodiment of the present invention 
will be described with reference to FIG • 12. As shown, 
the image forming system includes a host computer 1, an 
image forming apparatus 2, and communication means 3 
connecting the host computer 1 and image i orroing apparatus 
2. The image forming apparatus 2 is generally made up of 
a host I/F 4 connected to the host computer 1, a controller 
5, a sheet feed section 6, a printer engine 7, a sheet 
discharge section 8, and a finisher 9 including a stapler. 
The sheet feed section 6 includes a plurality of stays each 
being loaded with a stack of sheets of a particular size 
in a particular orientation. The printer engine 7 prints 
out print data received from the host computer 1 on the 
sheets. The sheet discharge section drives the sheets 
carrying images thereon, i.e., prints out of the apparatus . 
Generally, the finisher 9 is selectively connected to the 
sheet discharge section 9 as an option. The illustrative 
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embodiment executes unique control at the time of stapling, 
so that the finisher 9 with a stapler is essential. 

The communication means 3 is implemented as a signal 
cable or- a LAN (Local Area Network) or similar network. 
The apparatus 1 receives print data and print conditions 
input on the host computer 1 via the host I/F 4 matching 
with the communication means 3. Also, the apparatus 1 
sends a control signal representative of its status to the 
host computer 1 via the host I/F 4. It is to be noted that 
the print conditions include whether or not to execute 
stapling. Stapling conditions include the point and 
direction of stapling and the number of stapling points, 
i.e., one point or two points. 

The controller S controls the sheet feed section 6, 
printer engine 7, sheet discharge section 8, and finisher 
9. The controller 5 analyzes a control signal and print 
data received from the host computer 1. The print data 
usually include a print command and print data. The 
controller 5 converts the print data to electronic image 
data. Further, the controller 5 designates sheets to be 
fed from the sheet feed section 6 and a sheet discharge 
mode available with the sheet discharge section 8 in 
accordance with the print conditions. The controller 5 
then produces one page of image data and causes the plotter 
of the printer engine 7 to print it out on a sheet while 
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executing timing control. The sheet with a toner image 
is driven out via a fixing station and the sheet discharge 
section 8. The printer engine 7 forms the toner image by 
using, e.g., an electrophographic process . The 
controller selects suitable one of the sheet trays of the 
sheet feed section. 

The sheet or print driven out via the sheet discharge 
section 8 is introduced into the finisher 9. If the print 
conditions include a staple command/ then the sheet is 
conveyed to a staple tray included in the finisher 9, As 
soon as a preselected number of sheets are stacked on the 
staple tray # the stapler staples them together at a 
designated point or points. 

In the illustrative embodiment/ the operator of the 
host computer 1 generates a text or a graphic on the host 
computer 1 by using an application and then inputs a print 
command. In response, a printer driver included in the 
host computer 1 and adaptive to the apparatus 2 is started 
up to set print conditions. Again, sixteen different 
stapling patterns shown in FIG,. 4 are available with the 
finisher 9, i.e., the group of patterns 1, 3, 11 and 9, 
group of patterns 15, 13, 5 and 7, group of patterns 0, 
4, 8 and 12/ and the patterns 2, 10, 14 and 6. 

Reference will be made to FIG. 13 for describing a 
specific operation of the illustrative embodiment. A CPU 
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(Central Processing Unit) , not shown, included in the 
controller 5 executes the procedure to be described in 
accordance with a program stored in a ROM (Read Only Memory) 
not shown. The CPU uses a RAM/ not shown, as a work area- 
As shown in FIG. i3, the operator of the host computer 
1 inputs, desired print data including a printing direction, 
a sheet size, a stapling point or points (FIG, 4), a 
stapling pattern and duplex printing (including a stapling 
direction) via the application or the printer driver (step 
SI) , When the operator inputs a print command (step 52) , 
the printer driver generates a print command and print data 
based on text data, set information and so forth and 
matching with the apparatus 2 (step S3) . The host computer 

1 sends the print command and print data to the apparatus 

2 via the communication means 3 (step S4) • 

The apparatus 2 receives the print command and print 
data via the host I/F 4 (step S5) . The controller 5 
analyzes the print command and print data (step S6) . At 
this instant, the controller 5 identifies the number 
attached to the staple pattern shown in FIG. 4 by way of 
example. Alternatively, assume that the operator selects 
desired one of more specific staple patterns shown in FIGS - 
14A, 14B, 15A and 15B. Then, the controller 5 determines 
whether or not the desired stapling conditions are 
practicable and whether or not an image should be rotated 
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by 180*. For this decision, the controller 5 references 
the combination of the print conditions, i.e., the 
printing direction, sheet size, stapling point or points, 
stapling pattern, duplex printing and binding direction, 
and sheet sizes available with the trays of the sheet feed 
section 6. 

Specifically, fig. 14A shows staple patterns 
available when an image is to be printed on a sheet with 
the short edges of the sheet being positioned at the top 
and bottom (portrait printing) and when the sheet is to 
be positioned with its long edges extending in parallel 
to the direction of sheet feed. FIG. 14B shows staple 
patterns available when portrait printing is to be 
effected and when the sheet is to be positioned with its 
long edges extending perpendicularly to the direction of 
sheet feed. FIG. 15A shows staple patterns available when 
an image is to be printed on a sheet with the longer edges 
of the sheet being positioned at the top and bottom 
(landscape printing) and when the sheet is to be positioned 
with its long edges extending perpendicularly to the 
direction of sheet feed. FIG. 15B shows staple patterns 
available when portrait printing is to be effected and when 
the sheet is to be positioned with its long edges extending 
in parallel to the direction of sheet feed. 

In FIGS. 14A, 14B, 15A and 15B, the term "cancel" 
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means that stapling is canceled because stapling at a 
desired staple position is physically impracticable. 
"0/180" shows an angle by which the controller 5 rotates 
an image to implement a desired stapling position. The 
term "duplex cancel" means that stapling is canceled 
because the direction of duplex printing and stapl 
position are inconsistent. 

Referring again to FIG- 13, after the step S6, the 
controller 5 determines whether or not stapling is 
practicable with the print command and print data on the 
basis of the conditions shown in FIGS . 14A through 15B (step 
S7) , If the answer of the step- S7 is Yes, then the 
controller 5 searches for one of the trays loaded with 
sheets to be subjected to horizontal stapling, vertical 
stapling, productivity-priority stapling or the like and 
designates the tray (step S8) . 

Assume that none of the precise staple patterns shown 
in FIGS ♦ 14A through 1SB is selected. Then, the controller 
5 selects one of the trays of the sheet feed section 6 in 
accordance with the print condition designating part of 
horizontal stapling, vertical stapling, productivity- 
priority stapling and so forth. Also, the controller 5 
indicates the finisher 9 a stapling point or points and 
a stapling pattern (mechanically, stapling at one corner 
of a sheet obliquely, horizontally or vertically or 
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stapling it at two points at one edge) . Further, the 
controller 5 indicates the plotter duplex printing. In 
addition, the controller 5 indicates the printer engine 
7 that an image should be rotated by 180°, if necessary, 
i.e-, on the basis of the stapling direction and the 
orientation of an image on a sheet. 

The productivity-priority stapling will be 
described specifically hereinafter. The distance over 
which a sheet should be conveyed for image formation is 
. shortest when the sheet is positioned such that its short 
edges are parallel to the direction of sheet feed, i.e., 
its long edges are perpendicular to the above direction. 
In light of this, when priority is given to productivity, 
an image is formed on a sheet positioned in such orientation. 
As far as a relation between the image forming distance 
and the sheet conveying distance is concerned/ the above 
orientation of a sheet successfully reduces a processing 
time at least by a difference in length between the short 
edges and the long edges for a single sheet, compared to 
the other orientation. 

The stapler is held in its home position when 
stapling is not necessary or moved from the home position 
to a stapling position when it is necessary. The interval 
between the start and the end of stapling depends on the 
distance of movement/ the number of stapling points, and 
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whether or not rotation is effected. Therefore, when 
priority is given to productivity, a sheet and a stapling 
point are selected by taking account of the orientation 
during conveyance and staple processing. 

After the step S7, if priority is given to oblique 
stapling, then the controller 5 searches for a tray 

matching with the staple processing in the following 

priority order (1) through (4): 

(1) oblique stapling and long edge feed 

(2) oblique stapling and short edge feed 

(3) horizontal or vertical stapling and long edge 

feed 

(4) horizontal or vertical stapling and short edge 

feed 

When priority is given to horizontal or vertical 
stapling, the controller 5 executes the search in the 
following priority order (1) through (4) : 

(1) horizontal or vertical stapling and long edge 

feed 

(2) horizontal or vertical stapling and short edge 

feed 

(3) oblique stapling and long edge feed 
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(4) oblique stapling and short edge feed 



Further, when priority is given to productivity, the 
controller 5 executes the search in the following priority 
order (1) and (2) : 

(1) oblique stapling and long edge feed 

(2) horizontal or vertical stapling and long edge 

feed 

In any case, the controller 5 executes selection 
giving priority to productivity by taking account of the 
movement of the stapler and image forming time. While 
priority is given to the stapling condition and sheet 
orientation matching with the print data received from the 
host computer l, productivity-priority processing should 
preferably be selected as a default mode. 

If the answer of the step S7 is No, then the 
controller 5 executes a step S9. In the step S9, in the 
case of electrophotographic image formation, the plotter 
forms a latent image on a photoconductive element with a 
laser beam in accordance with the image data read out of 
a memory, which is included in the controller 5. A 
developing device deposits toner on the latent image. The 
resulting toner image is transferred to a sheet and then 
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fixed on the sheet at a. fixing station. 

The sheet discharge section 8 conveys the sheet or 
print to the staple tray included in the finisher 9. 
Subsequently, the controller 5 determines whether or not 
all pages have been printed in accordance with the received 
print data (step S10) . If the answer of the step S10 is 
No, then the controller 5 again executes the step S9* if 
the answer of the step S10 is Yes, then the controller 5 
determines whether or not the previously stated staple 
setting is present (step Sll) • If the answer of the step 
Sll is Yes, then the controller 5 causes the stapler to 
staple a stack of sheets on the staple tray at the 
preselected point or points (step S12) * If the answer of 
the step S12 is Yes or if the answer of the step Sll is 
No, then the controller 5 determines whether or not a 
desired number of sheet stacks (copies) have been fully 
stapled (step S13) . If the answer of the step S13 is No, 
then the procedure returns to the step S9; if otherwise, 
the procedure ends. 

In the illustrative embodiment, after images have 
been printed on all pages of a single copy, the copy is 
stapled, as stated above. Alternatively, all copies may 
be output and then stapled one by one, in which case sheets 
will be fed from a plurality of trays. 

As stated above, the controller 5 determines whether 
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or not stapling is practicable in accordance with print 
conditions and then selects a stapling position in 
accordance with a preselected priority order • This allows 
practicable setting to be easily selected. 

. Various modifications will become possible for 
those skilled in the art after receiving the teachings of 
the present disclosure without departing from the scope 
thereof. 
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